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Tubularia radiata is commonly found on eel-grass in Akkeshi Lake and Ak-
keshi Bay from July to October. The hydroid breeds from September to October. 
During these months the water temperature in their habitat gradually falls from 
18'C to lO'C. In this season the mature gonophores are found, forming 10-12 
pendulous racemoses on the hydranth just proximal to the aboral tentacle circlet. 
As is well known in other members of the genus Tubularia the development of 
the present species from fertilization to actinula goes on within the female 
sporosacs. The sporosacs located in the more distal portion show comparatively 
better development. Each sporosac usually contains an embryo in development 
only, while residual germ cells are still active surrounding the spadix. Occasionally 
there could be found two or more embryos of diverse developmental stages within 
the same sporos8.c. 
To obtain unfertilized eggs, male and female colonies were kept separate for 
about five days. Meanwhile, eggs already fertilized before isolation are liberated 
from their mother sporosacs or showed some stage of development. At the time of 
maturation the yolk plasma which surrounds the spadix becomes separate and the 
egg becomes spherical in form, about 0.5 mm in diameter (Fig. 1). For detailed 
observation, the sporosacs containing unfertilized mature eggs were cut off from 
their pedicels and inseminated. ,. 
The time for the process of development from insemination was as follows. 
The water temperature ranged from 11 'C to 13'C. 
2 - cells 3 hours 
4 - cells 
8 - cells 
16 - cells 
Spherical stage (Beginning of gastrulation) 
Beginning of aboral tentacles protrusion 
4 hours 
5 - 6 hours 
6 - 7 hours 
24 hours 
2 days 
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Protrusion of aboral swelling 
Actinula liberation 
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Fixing of young polyp to substratum 
3 days 
4 - 5 days 
6 - 10 days 
About three hours after the insemination the first cleavage takes place by the 
formation of a vertical furrow which gradually deepens (Fig. 2). Subsequent to 
this the second furrow which is meridional and perpendicular to the first appears. 
vVhile the second furrow is deepening, the first one arrives at the vegetable pole 
and the eggs are completely divided into two equal blastomeres (Fig. 3) . 
Meanwhile the third division begins vertically crossing the second one. During 
these processes the second segmentation is almost completely finished; thus four 
equal blastomeres are gradually divided into eight (Figs. 4, 5). At that time 








Figs. - 1- 9. Successive process in the early development. 
x ca. 30. Detailed explanation in text. 
9 
blastomeres are often dislocated position by pressure of the sporosac, so the furrows 
are not always exactly cross at t heir poles. \'\Then the third furrows are about 
half completed the fourth cleavage occurs vertically at right angles to the third 
(Fig. 6) but the furrows do not always deepen simultaneously and meridionally, 
but occasionally obliquelly to the vegetable end. Thus equality of blastomeres is 
gradually lost. Moreover, for the reason of inside progress of sporosac, the 
original situation of each blastomere has become somewhat changed; so the outside 
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view of the cleavage furrows is greatly modified. Before ending of the fourth 
cleavage, the next division occurs in some blastomeres, and the cleavage pattern 
becomes gradually irregular. The blastomeres in the animal half of the embryo 
increase rather more rapidly in number than those of t he vegetable one. 
Following the successive division, the embryos pass the stage of irregular gib-
bous form; then about ten hours after insemination the surface of the embryo again 
becomes smooth and theY:' recall the beginning of two cells stage in outside view 
(Fig. 7). One day after the insemination the early gastrula becomes approximately 
spherical in external appearance (Fig. 8) . After that, the embryos become gradual-
ly flattened in form and the initial protrusions of the aboral tentacles begin to grow 
outward around their circumferences. At that time ectoderm and endoderm are 
almost differentiated. About two days after the insemination the embryos assume 
a star-like form with 8 - 11 aboral tentacle protrusions (Figs . 9, 10). While the 
11 
Figs. 10- 14. Successive change in the actinula formatioP. 
10- 11. xca. 45. 14. xca. 9. 
flattening of the embryo progresses further, t he aboral tentacle protrusions increase 
in length, and curve toward the aboral portion of the embryo (Fig. 11). Simul-
taneously the aboral portion of the embryo begins to swell out, and becomes sur-
rounded by the growing aboral tentacles. After that, the aboral tentacles and t he 
aboral swelling enlarge gradually and the oral part of the embryo becomes pro-
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truded. Next the aboral, oral part and aboral tentacles are differentiated 
(Figs. 12, 13). Meanwhile the initital swellings of the oral tentacles appear. Thus 
four to five days after the insemination the young actinula escapes from the sporosac 
through the center of its tentacular processes ahead. 
The actinula (Fig. 14) is 0.7-1.0 mm in height and 0.5-0.8 mm in width. It 
has 4-7 short oral tentacles, and 11-15 long, slender aboral tentacles which are 
2.5-4.0 mm in length and run upward and downward alternately, terminating 
in a somewhat swollen nematocyst knob. The oral half of an actinula is hemi-
spherical in form, the mouth is not yet opened; the aboral half of it is rather 
cylindrical in structure, provided with a pedal disc with a basis of radial stripes. 
One to five days after the liberation, the aboral part of the actinula gradually 
becomes more and more cylindrical. The pedal disc develops further, its radial 
stripes become more distinctly recognizable, and the oral corn becomes more 
slender; thus the actinula fixes to substratum. 
The young polyp newly fixed to substratum has a rather slender hypostom 
which is provided with a mouth just opened, and the oral tentacles are now up-
wardly erected. The aboral tentacles become arranged in a single row. The 
hydrocaulus elongates and becomes swollen at the basal part which is gradually 
covered with chitinous substance. Just below the hydranth, the stem is soft and 
tubular. The pedal disc extends around the circumference of the disc, forming 
the hydrorhiza. In the culture dish formation of the hydrorhiza is rather variable 
in mode, namely the pedal disc usually spreads about the circumference in flatten-
ed condition, but occasionally extends in one direction and swells to form a sac-
like portion, or it grows in one or two directions forming a tubular rhiza. About 
two or three days after the fixing the swollen proximal portion of the hydrocaulus 
grows rapidly and becomes slender. At that time it occupies about two-thirds or 
half the whole length of the hydrocaulus; transfers smoothly to the distal slender 
tubular naked portion. During five to eight days after the fixing to the substratum 
the lower part of the hydrocualus is gradually hardened by the deposition of 
chitinous periderm, and slight annulations become recognizable. Meanwhile the 
nematocyst knobs of the aboral tentacles become rather obscure. 
